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Definition of ErosionDefinition of Erosion

““Erosion is a process of detachment and Erosion is a process of detachment and 
transport of soil particles by erosive agents.transport of soil particles by erosive agents.””
Ellison, 1944Ellison, 1944

Erosive AgentsErosive Agents
–– Raindrop impactRaindrop impact
–– Overland flow surface Overland flow surface 

runoff from rainfallrunoff from rainfall



Conceptual Model of ErosionConceptual Model of Erosion



Conceptual Model of ErosionConceptual Model of Erosion
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Sediment DeliverySediment Delivery
1 acre construction

=
75 acres cropland

1 acre construction
=

75 acres cropland



A=(%R)(R)(K)(LS)(C)A=(%R)(R)(K)(LS)(C)

AA Computed Soil Loss Rate (ton/acre)Computed Soil Loss Rate (ton/acre)
%R%R Percent of annual R factor to date.Percent of annual R factor to date.
RR Annual Rainfall and Runoff FactorAnnual Rainfall and Runoff Factor
K K Soil Erodibility Factor typeSoil Erodibility Factor type
LSLS Slope length/Steepness FactorSlope length/Steepness Factor
C C Cover and Management FactorCover and Management Factor



Rainfall and Runoff Factor (R)Rainfall and Runoff Factor (R)

Amount of energy in a locationAmount of energy in a location’’s annual s annual 
rainfall. rainfall. 

For example, the R factor for Dane For example, the R factor for Dane 
County is 150.County is 150.



Monthly Distribution of RMonthly Distribution of R
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Soil Erodibility Factor (K)Soil Erodibility Factor (K)

Based on the soil type of the site.Based on the soil type of the site.

Corresponds to the erosivity of the soil Corresponds to the erosivity of the soil 
in a bare condition.in a bare condition.

Major factors:  Major factors:  texture, organic matter, texture, organic matter, 
structure, permeabilitystructure, permeability





Sand, 50 microns

Silt, 10 microns

Clay, 2 microns

Relative Sizes of Soil ParticlesRelative Sizes of Soil ParticlesRelative Sizes of Soil Particles





Slope Length/Steepness Factor Slope Length/Steepness Factor 
(LS)(LS)

Ratio based on the relationship Ratio based on the relationship 
between the percent slope and between the percent slope and 
slope length of the disturbed slope length of the disturbed 
area.area.



Soil Erosion vs. Slope LengthSoil Erosion vs. Slope Length



Cover and Management Factor Cover and Management Factor 
(C)(C)

The factor representing the siteThe factor representing the site’’s s 
cover protection from rainfall impact.cover protection from rainfall impact.

The ratio of erosion between a The ratio of erosion between a 
specific ground cover and bare specific ground cover and bare 
ground.ground.



















Practice EfficienciesPractice Efficiencies

Straight forward reductionStraight forward reduction

Simple calculationSimple calculation

Calculated efficiency using an Calculated efficiency using an 
approved modelapproved model



Silt Fence Efficiency Silt Fence Efficiency 

A silt fence prevents soil loss by reducing 
the flow velocity of runoff by forcing it 
through filter fabric.  When properly 
installed and maintained, a silt fence with 
a 20-micron pore size yields an efficiency 
of 42%. 



Diversion EfficiencyDiversion Efficiency

Diversions effectively reduce the slope length by 
diverting runoff away from slopes and other 
areas that are prone to erosion.  The efficiency 
for this practice is thus derived from the 
reduction in slope length that it provides.  To 
calculate the efficiency, simply use the new, 
reduced slope length in place of the pre-existing 
one in the USLE and recalculate.  The difference 
is the efficiency for the practice. 



Sedimentation BasinSedimentation Basin

Sedimentation basins reduce peak flows 
and act as a sediment trapping device 
during construction.  An approved 
sedimentation model must be run to 
determine the practice’s efficiency.



Soil Particle Size DistributionSoil Particle Size Distribution
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RUSLE 2 WI Construction Erosion RUSLE 2 WI Construction Erosion 
InterfaceInterface

DNRDNR received EPA grant in 2003 to create received EPA grant in 2003 to create 
a construction erosion interface for a construction erosion interface for 
RUSLE2.RUSLE2.

Team:Team:
Dr. Daniel Yoder, UDr. Daniel Yoder, U--TennesseeTennessee
Dr. John Tyner, UDr. John Tyner, U--TennesseeTennessee

Jim Lyon, UJim Lyon, U--TennesseeTennessee
Jeremy Balousek, Dane Co. LCDJeremy Balousek, Dane Co. LCD

Kevin Kirsch, WDNRKevin Kirsch, WDNR
John John PanuskaPanuska, UW, UW--MadisonMadison
NRCS and NRCS and WisDOTWisDOT SupportSupport



RUSLE 2 WI Construction Erosion RUSLE 2 WI Construction Erosion 
InterfaceInterface

Beta version being delivered Beta version being delivered April 24, 2006April 24, 2006

Beta Testing proceeding through summerBeta Testing proceeding through summer

UserUser’’s manual under development s manual under development ––
expected fall of 2006.expected fall of 2006.

Here is a sneak peakHere is a sneak peak……..







RUSLE2 Modeling GuidelinesRUSLE2 Modeling Guidelines

Assumes Assumes BMPsBMPs have been maintained have been maintained 
and installed correctly.and installed correctly.

Modeling code has been written for Modeling code has been written for 
BMPsBMPs following following DNRDNR//SOCSOC standards.standards.





Erosion Estimation vs. Stormwater Erosion Estimation vs. Stormwater 
ModelsModels

SLAMM / PSLAMM / P--8 and other storm water 8 and other storm water 
pollutant models should not be used to pollutant models should not be used to 
simulate erosion processes.simulate erosion processes.

–– Models rely on build/up washModels rely on build/up wash--off routinesoff routines
–– Models use particle size distributions for Models use particle size distributions for 

urban storm water runoffurban storm water runoff



$

$$

Available Devices Remarks

Effective Range 
of Device

WisDOTWisDOT Matrix Does Not Predict Sediment LossMatrix Does Not Predict Sediment Loss



Advantages of Soil Loss StandardAdvantages of Soil Loss Standard

Able to target areas for more effective Able to target areas for more effective 
control.control.

Gives credit for exposure time and Gives credit for exposure time and 
phasing.phasing.

USLE Aids in the design of practices.USLE Aids in the design of practices.

Spreadsheet increases efficiency.Spreadsheet increases efficiency.



Principles of Erosion Control Principles of Erosion Control 
Addressed with Soil Loss PredictionAddressed with Soil Loss Prediction

Fit development to the site.Fit development to the site.

Timing of grading and construction.Timing of grading and construction.

Retain existing vegetation.Retain existing vegetation.

Minimize the length and steepness of Minimize the length and steepness of 
slopes.slopes.









Buffer
Seed/Mulch/PolymerSeed/Mulch/Polymer

Silt fence/reinforced w/straw bales












